Molecular mechanisms of hepcidin regulation in sea bass (Dicentrarchus labrax).
Hepcidin, an antimicrobial peptide described as a key regulator of iron metabolism, is known to respond in mammals to several stimuli, including iron overload, anemia, hypoxia and inflammation, through a number of molecular pathways. In order to understand the molecular pathways involved in the regulation of hepcidin expression in teleost fish, we have isolated for European sea bass (Dicentrarchus labrax) several coding sequences of known molecules involved on these pathways in mammals, namely jak3, stat3, tmprss6, bmp6, bmpr2, hjv, smad4, smad5, tfr1 and tfr2. The transcription levels of the isolated genes were evaluated by real-time PCR on fish subjected to experimental iron modulation (overload/deficiency) or infection with Photobacterium damsela. Results show that genes associated with the major pathway of the inflammatory response (IL6/JAK/STAT pathway) in mammals are also modulated in sea bass, being up-regulated during infection. Similarly, genes of the pathways classically associated with the response to variations in iron status (the HJV/BMP/SMAD and HFE/TfR pathways) are also modulated, mostly through down-regulation in iron deficiency and up-regulation during iron overload. Interestingly, many of these genes are also found to be up-regulated during infection, which may indicate a crosstalk between the known pathways of hepcidin regulation. These observations suggest the evolutionary conservation of the mechanisms of hepcidin regulation in teleost fish.